Oxygen-transporting fluids and oxygen delivery with hemodilution.
The hemodynamic effectiveness and the oxygen characteristics of stroma-free hemoglobin (SFH) solutions were studied in 11 dogs. the animals were bled two-thirds of the estimated blood volume or until cardiac arrest. The shed blood was immediately replaced by equivalent amounts of either SFH or polyhemoglobin (SFH-PLP). Sixty min later, Ringer's lactate was given iv for 180 min to maintain right atrial pressure at the initial value. In a second set of experiments, the intravascular persistence of SFH-PLP was investigated in 5 dogs by withdrawal of blood (7 ml/kg bw) and immediate replacement with 131I-labeled SFH-PLP. Hemodynamic disorders after severe blood loss could be reversed by infusion of hemoglobin solutions. Due to the short intravascular persistence, cardiac output did not increase as one would expect from the degree of hemodilution. Pyridoxalation of the hemoglobin molecule reduced oxygen affinity and improved oxygen unloading at the tissue level. The short intravascular half-time of this compound could be overcome by crosslinking of the pyridoxalated hemoglobin molecules. Further studies must prove whether this polyhemoglobin can be used as a long-term oxygen-carrying blood substitute.